Objective-Chronic pain negatively impacts spouse/partner relationships, with greater impact associated with higher pain severity and co-morbid mood disturbance. This study investigated the role of pain episode frequency in migraineurs on relationship effects.
Introduction
Chronic pain may have a negative impact on significant relationships. A survey of marital relationship satisfaction in 58 chronic pain patients and their spouses reported dissatisfaction consistent with marital disturbance in 39% [1] . Another survey investigating marital satisfaction in 139 couples in which one partner has chronic pain found a negative relationship between marital satisfaction and co-morbid anxiety and depression [2] . Catastrophizing was also linked with reduced marital satisfaction, while pain severity was not. A subsequent survey of 54 patients with chronic low back pain and their married or cohabitating partners linked greater depression, negative responses from a partner, and higher pain severity with reduced relationship satisfaction [3] . An analysis of 110 couples in which one partner has chronic pain linked psychosocial distress and pain severity in the patient with reduced marital satisfaction for the spouse [4] . A recent online survey of 6,126 adults with fibromyalgia rated satisfaction with current spouse or partner using the validated Relationship Assessment Scale [5] . Half of fibromyalgia participants (51%) were not satisfied with their current spouse/partner relationship. Co-morbid depression and anxiety symptoms and higher fibromyalgia severity were linked with reduced relationship satisfaction. In general, studies show bidirectional relationships among martial satisfaction, psychological distress, and pain severity [6, 7] .
The current study was designed to investigate the relationship between pain episode frequency and relationship satisfaction, evaluating migraine as the pain model. Migraine has also been shown to negatively impact important social relationships [8, 9] . Because migraine is an episodic pain disorder with a range of frequencies across patients, this was selected as a model to study the potential role of pain episode frequency on relationship impact. This study was conducted by sampling online migraine communities. Web-based surveys are becoming more commonly used tools to help capture information about a wide range of health conditions [10] , including migraine [11, 12] .
Materials and Methods
The survey was hosted from January 7, 2013 to March 6, 2013 by Migraine.com, a migraine-specific community website. A two-month time frame was selected for recruitment to permit sufficient time to make the survey available so that a broader sample might be selected through social media recruitment than a shorter duration survey. A two-month frame has been found in previous online surveys to obtain >1,000 participants, with survey participation typically decreasing substantially before two months are completed such that longer duration recruitment is not likely to substantially increase sample size [5, 13] . Prior to initiation of this survey, this study was reviewed and approved by a local Institutional Review Board. Participants were informed about the voluntary nature of the survey, information being collected, anonymous nature of data collection, and the expected time for survey completion. No personal identifiers were collected or stored with the data.
Recruitment
Potential participants were recruited as a convenience sample to an English-language survey, with links posted on websites targeting migraine communities, including Migraine.com and the National Headache Foundation, and additional promotion through Facebook and Twitter. Adults with migraine were invited to participate in the survey if they were at least 18 years old, fluent in English, U.S.-based, and had previously received a diagnosis of migraine. No compensation was provided for participation.
Electronic data collection was conducted through Survey Monkey, with data protected through their security measures. After reviewing information about the nature of the survey, participants were provided with an adaptive survey consisting of up to 47 multiple-choice questions and an optional open-ended response item. The survey required completion of each question prior to progressing to the next page of questions, which avoided missing data. Responses were collected without personal identifiers; however, participants' IP addresses were used to ensure the questionnaire was completed only once by any individual. Duplicate entries were avoided by preventing users with the same IP address from accessing to the survey more than once during the study period.
Data collection
The survey included demographic questions and questions about the effect of migraine on relationships with spouses/partners, children old enough to understand migraine, and close friends. Because some participants may have children who they might consider to be too young to understand or be aware of illness in a parent, participants were asked to answer questions only about their children whom they believed were old enough to understand migraine; no age cut-off was suggested. This same language was used in a previously conducted study [5] . The survey also included standardized assessment measures for migraine, anxiety, depression, and relationship satisfaction. After completing the mulitplechoice questions, participants were given the option of completing an open-ended response to share additional observations or concerns about how migraine may impact their relationships.
Migraine was confirmed using the three-item ID-migraine screener, which has been validated against clinical diagnosis using International Headache Society migraine criteria. 14 Participants were asked about headaches over the last 3 months and asked questions about photophobia, nausea, and disability associated with headaches; migraine was identifed when at least two responses were positive. Mood disorders were screened for using the four-item, standardized, ultra-brief Patient Health Questionnaire (PHQ-4) that results in a PHQ-2 score for depression (possible range 0-6) and Generalized Anxiety Disorder (GAD)-2 for anxiety (possible range 0-6) [14, 15] . Continuous data was leveraged for the PHQ-2 and GAD-2, using the recommended score cut-off of ≥ 3 to identify potential depression and anxiety.
Participants were asked to react to a series of 4 relationship impact statements that were previously validated in a survey of relationship impact among adults with fibromyalgia [5] . The relationship impact statements addressed potential experiences with others in their lives questioning the veracity of their migraine symptoms, expressing concern that the migraineur exaggerated symptoms, accusing the migraineur of being lazy or selfish, and resenting when the migraineur was unable to participate in activities; statements were adapted for spouse/ partner, children, and close friends. Participants provided responses to the relationship impact statements on a 5-point Likert scale from strongly disagree (1) to strongly agree (5). These scores were used to generate means within frequency groups. Overall current marital or partner relationship satisfaction was evaluated using the Relationship Assessment Scale (RAS), a seven-item questionnaire scoring from low (1) to high (5) satisfaction that has been previously validated in married and unmarried couples. [16] [17] [18] Relationship satisfaction was identified as satisfied for participants scoring RAS ≥ 4 and not satisfied for those with RAS <4. This cut-off has been previously used to identify relationship satisfaction [5] .
Data analysis
Participant demographics and question responses were evaluated using descriptive statistics. Subjects were divided into migraine frequency categories by self-reported typical migraines per month: 0-3, 4-9, 10-15, and >15. These categories were selected to identify individuals with infrequent migraine (less than weekly), low-moderate frequency (1 migraine weekly), high-moderate frequency (two migraines weekly), and highly frequent migraine (more than two migraines weekly). Comparisons between categorical variables were evaluated using Chi-square analyses. Differences in mean Likert scores among migraine frequency categories were evaluated using an ANOVA with Bonferroni correction. Because comorbid psychological distress might influence relationship impact, a secondary analysis was performed on relationship impact questions among individuals with neither depression nor anxiety. Due to the computerized nature of the assessment, there was no missing data.
The optional open-ended response item was evaluated initially by identifying statements that offered new information from what had been gathered using the structured questionnaire. Responses were evaluated for common category themes, such as relationship areas not previously addressed and emotional effects. Once major themes were identified, responses were divided based on frequency categories and individual responses within each theme were listed. The most commonly cited responses were used to generate a common response table.
Results
The survey was started by 1,542 individuals. A total of 143 participants were excluded from the final sample due to: 12 were not at least 18 years old, 48 had not been diagnosed with migraine, and 83 did not complete the survey after completing the two screening questions. Migraine was reported as typically occurring 0-3 times per month for 215 participants (15.4%), 4-9 times monthly for 440 (31.5%), 10-15 times monthly for 286 (20.4%), and >15 times monthly for 458 (32.7%). The vast majority of patients satisfied ID-migraine criteria, with no differences among diagnosis percentage among frequency groups (95.8% with 0-3 migraines monthly, 97.7% with 4-9 migraines monthly, 98.3% with 10-15 migraines monthly, and 97.6% with >15 migraines monthly). Demographics were generally similar among groups (Table 1) . Depression and anxiety were significantly correlated with migraine frequency categories (r=0.257 and r=0.149 respectively, P<0.001).
Participants with more frequent migraines were more likely to report missing family or social activities with the past 3 months (Figure 1 ). Likewise participants with more frequent migraines were more likely to avoid making plans because they might get a migraine. Avoiding plans sometimes and often, respectively, were reported by 36.3% and 12.1% with 0-3 migraines per month, 48.9% and 26.4% with 4-9 migraines per month, 37.4% and 47.2% with 10-15 migraines per month, and 21.0% and 70.7% with >15 migraines per month.
Relationship impact
Participants with more frequent migraine were more likely to report migraines had negatively impacted a relationship(s) with spouse(s)/partner(s) (Figure 2 ). When asked about relationships with their current spouse or partner, however, satisfaction was similar among groups. Most participants reported their current spouse/partner understood their migraine impact, although those with more frequent migraines viewed this as a burden on the spouse/ partner (Table 2 ). Mean RAS scores were similar among the migraine frequency categories: 4.0 ± 0.9 for participants with 0-3 migraines monthly, 3.9 ± 0.9 for 4-9 migraines, 3.9 ± 0.9 for 10-15 migraines, and 3.9 ± 0.9 for >15 migraines. RAS scores identified satisfaction with a current partner/spouse for 57.8% with 0-3 migraines monthly, 58.6% with 4-9 migraines, 56.2% with 10-15 migraines, and 54.7% with >15 migraines. In addition, relationship satisfaction based on RAS cut-off was not affected by marital status (57.5% satisfied among married participants and 57.9% among single participants in a relationship with a partner). As anticipated, depression was negatively correlated with RAS scores (r= −0.220, P<0.001), as well as anxiety (r=−0.150, P<0.001).
Comparisons among frequency groups for impact of migraines on relationships with spouse/ partner, children, and close friends showed more impact with increased frequency, with the least impact of frequency on relationship with spouse/partner ( Table 3) . As migraine frequency increased, close friends were more likely to question whether migraine was real. Both children and close friends were perceived as being more likely to view migraine pain as exaggerated as migraine frequency increased. For all groups, perceptions of being viewed as lazy/selfish and being resented for not being able to participate in activities increased with migraine frequency. In order to assess the unique relationship between migraines and relationship impact without the influence of mental health disorders, analyses utilizing only participants who were neither depressed nor anxious likewise showed some significant differences among frequency categories. Higher negative impact correlated with increased migraine frequency for perceptions that children and close friends believe pain is exaggerated (r=0.111, P<0.02). And that children resent time missed from activities due to migraine (r=0.120, P<0.017).
Open-ended response
The open-ended response item was answered by 712 participants. Major themes included emotional impact from migraines, overall life impact, relationship impacts not addressed by survey questions, and work impact. A summary of the most frequently encountered responses within each migraine frequency category are listed in Table 4 . In general, distress, isolation, and hopelessness increased with increasing migraine frequency. People with infrequent migraines talked about others around them understanding their migraines and migraine impact and those with moderate frequency migraine talked about their feelings of guilt from missing out on time with their loved ones. Individuals with >15 migraines per month viewed discussing migraines with others as often counterproductive and frequently reported a lack of expectation that others might be able to understand.
Discussion
Migraine frequency was linked with relationship impact. As migraine frequency increased, negative impact on relationships also increased. Interestingly, satisfaction with current spouse/partner was high for all migraine frequency categories. As migraine frequency increased, psychological distress was also increased. Comorbid psychological distress was an important factor influencing negative relationship impact, although some negative impacts on relationships with children and close friends were significantly greater as migraine frequency increased, even among individuals without depression or anxiety.
Marital satisfaction in the current study is consistent with the previous report in a mixed group of chronic pain patients, which reported dissatisfaction in 39% [1] . In that sample, 40% of patients had low back pain/sciatica, 25% had a headache diagnosis, 17% had neurogenic pain. The current sample defined spouse/partner satisfaction using a different measurement tool, however, results were not markedly dissimilar to those for the mixed pain population. Results from this study support previously published studies in chronic pain populations linking depression and anxiety with reduced spouse/partner relationship satisfaction [2, 6, 7, [16] [17] [18] [19] . Open-ended responses identified a tendency of participants with higher migraine frequency to reduce discussions about migraine, with participants less likely to report benefit from sharing issues with others when migraine frequency was higher. This supports a previously published study in which 95 adults with chronic pain and their spouses were surveyed. In that study, increasing patients' disclosures about pain was associated with erosion of spousal support and an increase in invalidating responses to the patient [20] .
Pain frequency in migraine may be a correlate of pain severity for other types of chronic pain. In migraine, the diagnosis includes a severity rating of moderate to severe. Participants in the American Migraine Prevalence and Prevention (AMPP) study were asked to rate their most recent long duration migraine, with individuals identified as having more substantial migraine -related disability reporting only slightly higher pain severity scores than those with little or no migraine-related disability (8.1 vs. 7.4) [21] . A separate analysis from AMPP data reported average headache pain severity of 7.6 for individuals with episodes occurring <15 days per month and 7.8 for those with headaches ≥ 15 days per month [22] . Migraine episodes may include other potentially disabling features (e.g., photophobia, phonophobia, and nausea) that might not be included in pain severity ratings. In addition, pain severity often fluctuates among individual migraine episodes, making determination of an average migraine pain severity rating challenging.
Interpreting data from this study is limited by several factors. Although participants were asked about migraine frequency, comorbid mood symptoms, and relationship issues, the associations identified do not confirm a causal relationship. In addition, there may have been other confounding factors, such as typical migraine duration, maximum pain severity, or severity of associated symptoms that might be important confounding factors. The predominance of females ≥ 35 years old in the current sample is similar to previous samples obtained through online surveys for migraine; [11] [12] [13] 23, 24] , however, data may not be generalized to males or younger females with migraine. In addition, utilization a convenience online sample has potential inherent biases that may limit generalization to random community or patient samples. Individuals visiting migraine community websites and social media and opting to participate in a survey are not necessarily representative of community migraineurs in general. Data were not collected on the number of unique individuals who might have viewed websites and social media promoting the survey to know the proportion of those aware of the survey who opted to participate. In addition, previous research showed that individuals with >15 migraines monthly were more likely to utilize web-based resources [12] . Although not specifically addressed in that study, these individuals might also be more likely to participate in online surveys, potentially skewing the study population. In addition, similar to previously published data from the AMPP, mood disorder prevalence increased in the current study with migraine frequency [25] . Overall, however, prevalence of anxiety and depression were higher in our sample than the AMPP study, in which anxiety and depression, respectively, occurred for 19% and 17% with migraines occurring <15 days per month and 30% for both among individuals with headaches ≥ 15 days per month. In our online sample, anxiety prevalence ranged from 19% among those with 0-3 migraines monthly to 53% for those with >15 migraines monthly. Depression ranged from 26% with 0-3 migraine monthly to 52% with >15 migraines monthly. These data suggest that psychological distress was higher among the current sample than might be anticipated in a general community sample with migraine. In addition, participants were not given a suggestion for the age at which a child might be expected to be able to understand a parent's pain problem. Participants were allowed to self-determine if they expected their child should be old enough to understand or not; therefore, some individuals likely excluded younger children who might have been included by a different participant.
In summary, the current study showed that increasing migraine frequency was linked with mood disturbance and negative impact on relationships for this migraine sample. These data support screening for mood disturbances and investigating possible relationship impacts among migraineurs with more frequent migraine. While migraine frequency was adversely linked with relationship impact in the current study, additional research is needed to determine if patients with other types of chronic pain may experience greater interference as their number of pain flares increases.
Clinical Implications

•
Frequent migraineurs should be screened frequently for negative mood.
• Frequent migraines may adversely affect the quality of the patient's relationships.
• Frequent migraineurs experiencing social isolation or social conflict may benefit from a referral to individuals or couples therapy. Number of days missing family or social activities during the preceding 3 months due to migraine (1,399). Relationship(s) with current or previous spouse(s)/partner(s) (n=1,399). Table 1 Participant demographics, for all participants and each migraine frequency. Table 3 Relationship perceptions by migraine frequency. Table 4 Common themes addressed by participants completing the open-ended response question, by migraine frequency. 
Migraine Days a Month
to 15
Find themselves unable to make social plans or cancelling plans too often, leading to loneliness and sadness (n=155) Co-worker perceptions are harder to deal with than those of loved ones, with migraines resulting in loss of employment for some
Have lost friends over the years due to the impact of migraine
>15
Migraines are disabling, being attributed as "ruining" one's social life, family relationships, and their career (n=264) Family, friends, and co-workers are often not understanding and will not take time to fully comprehend migraines
With triggers so prevalent in social situations, individuals are limited in what they can do or where they can go
Migraines impact physical and emotional relationships, often resulting in them ceasing as well as new ones not developing
